DESCRIPTION 


PIPE JOINT MADE OF RESIN 



Technical Field 
e present Invention relates to a pipe joint made of 
resin, an^spartlcularly to a pipe joint made of resin which 
Is used In comiectlon of piping for a ll<^ld having high pu- 
rity or ultrapure \cater to be handled In a production process 
of various technical fields such as production of semiconduc- 
tor devices, production ol£ medical equipment and medicines, 
food processing, and chemical N^dus try . 


Background Art 
Conventionally, as pipe joints made of resin of this 
kind, those having configurations shown In Fig. 7 to Fig. 9 
are known. Among them, the pipe joint made of resin shown In 
Fig. 7 comprises: a cylindrical joint body 34 In which a re- 
ceiving port 30 Is formed In one end portion In the axial 
direction, a primary sealing portion 31 Intersecting the axis 
C Is formed In an Inner area of the receiving port 30, a sec- 
ondary sealing portion 32 Intersecting the axis C Is formed 
In an entrance area of the receiving port 30 , and an external 
thread portion 33 Is formed on the outer periphery of the 
receiving port 30; a sleeve-like Inner ring 40 In which a 


fitting portion 35 having an outer diameter that allows the 
portion to be fitted into the receiving port 30 of the joint 
body 34 is formed in an inner end portion in the axial direc- 
tion, a bulge portion 36 having a mountain-like section shape 
is formed in an outer end side in the axial direction, the 
diameter of a resin pipe member 37 is increased when the fit- 
ting portion 35 is pressingly inserted into one end portion 
of the pipe member 37 under a state where the fitting portion 
35 is outwardly projected in the axial direction, an inner end 
sealing portion 38 that abuts against the primary sealing 
portion 31 of the joint body 34 is formed in an end portion 
of the fitting portion 35, and a sealing face 39 that abuts 
against the secondary sealing portion 32 of the receiving port 
30 is formed in a place corresponding to the bulge portion 36; 
and a pressing ring 42 having an internal thread portion 41 
which is to be screwed to the external thread portion 33 of 
the joint body 34. Under a state where an insertion portion 
43 of the pipe member 37 into which the inner ring 40 is 
pressingly inserted to be integrated therewith is inserted 
into the receiving port 30 of the joint body 34, the internal 
thread portion 41 of the pressing ring 42 is screwed to the 
external thread portion 33 of the joint body 34 to screwingly 
advance the pressing ring 42 toward the joint body 34, whereby 
the inner ring 40 is pressed in the axial direction to cause 
the secondairy sealing portion 32 and the sealing face 39 of 


the Inner ring 40 to respectively abut against the primary 
sealing portion 31 and the secondary sealing portion 32 of the 
receiving port 30 of the joint body 34, so as to exert a seal- 
ing force . 

The pipe joint made of resin shown in Fig. 8 is config- 
ured in the following manner. A tapered sealing portion 46 in 
which the diameter is gradually reduced toward the inner side 
in the axial direction is formed in an entrance area of a 
receiving port 45 of the joint body 44 into which a one-end 
insertion portion 37a of a resin pipe member 37 is to be in- 
serted. An outer ring 48 in which a sealing portion 47 that 
is to abut against the sealing portion 46 is formed in an 
inner end is fitted onto the insertion portion 37a of the pipe 
member 37, whereby a bulge portion 49 which is locally pro- 
jected toward the radially inner side is formed on the pipe 
member 37 . A pressing ring 52 having an internal thread por- 
tion 51 which is to be screwed to an external thread portion 
50 formed in the outer periphery of the joint body 44 is 
screwingly advanced toward the joint body 44, whereby the 
outer ring 48 is pressed in the axial direction to cause the 
sealing portions 46 and 47 to abut against each other in the 
axial direction, so as to exert a sealing force. 

The pipe joint made of resin shown in Fig. 9 is config- 
ured in the following manner. A tapered sealing portion 55 in 
which the diameter is gradually reduced toward the inner side 


in the axial direction is formed in an entrance area of a 
receiving port 54 of a joint body 53 into which a one-end 
insertion portion 37a of a resin pipe member 37 is to be in- 
serted. An inner ring 57 which has a peripheral wall 56 having 
a trapezoidal section shape is pressingly inserted into the 
inner side of the one-end insertion portion 37a of the pipe 
member 37, whereby a bulge portion 58 which is locally pro- 
jected toward the radially outer side along the peripheral 
wall 56 of the inner ring 57 is formed on the pipe member 37 . 
A pressing ring 60 having an internal thread portion 59 which 
is to be screwed to an external thread portion 61 formed in 
the outer periphery of the joint body 53 is screwingly ad- 
vanced toward the joint body 53, whereby the bulge portion 58 
of the pipe member 37 and the inner ring 57 are pressed toward 
the joint body 53 to cause an inclined face 58a on the pipe 
end side of the bulge portion 58 to be pressed against the 
tapered sealing portion 55 in the axial direction, so as to 
exert a sealing force . 

All the pipe joints made of resin of the conventional art 
which have been described above are configured so that the 
pressing ring 42, 52, or 60 is screwingly advanced to perform 
fastening, so that the sealing portion is caused to abut in 
the axial direction to apply a compression force, whereby a 
seal surface pressure is generated to exert a sealing func- 
tion. Therefore, the pipe joints have a problem in that the 


sealing function Is Impaired for a short time period by reduc- 
tion of the seal surface pressure due to a temporal creep or 
stress relaxation of the pressing ring 42, 52, or 60, the 
resin pipe member 37, or the like, and hence fluid leak easily 
occurs. Purtheanaore , the pipe joints have a low resistance to 
an external force, and. In order to ensure a predetermined 
sealing function, the fastening force of the pressing ring 42, 
52 , or 60 must be controlled very strictly during a connection 
work by means of the dimension In the axial direction or the 
fastening torque- Therefore, a connection work requires high 
skill and experience. 

^ ^ Disclosure of /Invention 

^ The present Invention has /been conducted In view of the 

above-mentioned background of /the art. It Is an object of the 
Invention to provide a pipe joint made of resin which, al- 
though not requiring sklJcl and experience In a connection 
work, can generate a hloji contact pressure so that an excel- 
lent sealing performance can be ensured for a long term In 
spite of a temporal creep or stress relaxation. 

The pipe joint ymade of resin of the Invention Is a pipe 
joint made of resin characterized In that the pipe joint com- 
prises : a sleeve/llke Inner ring which Is to be presslngly 
Inserted Into one end portion of a pipe member to be Inte- 
grated with the pipe member under a state where the Inner ring 


is outward protruded in an axial direction from one end por- 
tion of the pipe member; a joint body in which a cylindrical 
receiving port is formed in one end portion, an insertion 
portion of the pipe member into which the inner ring is press- 
ingly inserted being to be inserted into the receiving port; 
and a pressing ring which is to be screwed to the one end 
portion of the joint body, presses the inner ring from an 
outer side of the pipe member by means of screw advancement 
toward the one end portion of the joint body, to cause a pro- 
jected tip end portion of the inner ring to abut against an 
inner area of the receiving port of the joint body, thereby 
forming a sealing portion, an inner radial face of the pro- 
jected tip end portion of the inner ring is formed as a coni- 
cal tapered face in which a diameter is larger as further 
moving toward an outer side in the axial direction, a cylin- 
drical groove is formed in an inner area of the receiving port 
of the joint body, the projected tip end portion of the inner 
ring including the conical tapered face is to be fitted into 
the axial direction into the groove, and the groove cooperates 
with at least one of a place of the conical tapered face and 
a place on a side of an outer radial face of the projected tip 
end portion, to form the sealing portion. 

According to the invention having this configuration, 
when the pressing ring is screwingly advanced toward the join 
body, the projected tip end portion of the inner ring is fit- 


ted in the axial direction into the cylindrical groove formed 
in the inner area of the receiving port of the joint body, and 
the sealing portion is formed by at least one of a place on 
the side of an inner radial face and a place on the side of 
an outer radial face of the projected tip end portion, and the 
inner area of the receiving port of the joint body. The inner 
radial face of the projected tip end portion of the inner ring 
is formed as a conical tapered fac^e in which the diameter is 
larger as further moving toward the outer side in the axial 
direction. At this time, as the fastening force is made 
stronger by the wedge effect due to the fastening of the 
pressing ring, therefore, a higher contact pressure is gener- 
ated between the conical tapered face and the outer radial 
face of the projected tip end portion of the inner ring, and 
corresponding faces of the cylindrical groove of the joint 
body, whereby a very high sealing performance can be exerted. 
Between the conical tapered face of the projected tip end 
portion of the inner ring and the corresponding face which is 
opposed to the conical tapered face, particularly, it is pos- 
sible to generate a very high contact pressure without exces- 
sively increasing the fastening force exerted by the pressing 
ring. Even when a temporal creep or stress relaxation occurs 
in the pressing ring or the resin pipe joint, therefore, it 
is possible to attain an effect that the original sealing 
performance can be ensured for a long term. 


- 8 - 

In the thus configured pipe joint made of resin, when one 
or plural projections which are projected in a radially out- 
ward direction and abut against an inner peripheral face of 
the joint body to form the sealing portion are disposed on the 
5 outer radial face of the projected tip end portion of the 
inner ring, the plural projections being separated from one 
another by a gap in the axial direction, particularly, a high 
contact pressure is concentrically generated in the projec- 

Q tions, so that a higher sealing performance can be exerted. 

^^10 When the outer radial face of the projected tip end por- 

tion of the inner ring, or the outer radial face of the pro- 
jected tip end portion of the inner ring where the projections 

g are disposed is formed as a conical tapered face in which a 

nj diameter is smaller as further moving toward an outer side in 

I y 

O 15 the axial direction, moreover, the wedge effect is enhanced, 

Q 

so that even a relatively small fastening force can produce 
a higher contact pressure of the sealing portion, whereby the 
sealing performance for a long term can be further improved. 
When a cylindrical portion which abuts against an inner 

2 0 peripheral face of a cylindrical portion on an inner radial 
side of the cylindrical groove of the joint body is formed 
integrally with an inner radial side of the projected tip end 
portion of the inner ring, the cylindrical portion on the 
inner radial side of the cylindrical groove of the joint body 

2 5 can be reinforced, and an outer radial sealing portion can be 


formed ±n adol'tlon t.o t:he above-men t:±oned sealing port:lon, so 
that the seallng^erf ormance can be further Improved. 

Brief Description of Drawings 
Fig. 1 Is a longitudinal side section view showing a pipe 
joint made of resin of Embodiment 1 of the Invention, Fig. 2 
Is an enlarged half section view of main portions of Fig. 1, 
Fig. 3 Is a half section view of main portions and Illustrat- 
ing the detail of the main configuration of Fig. 1, Fig. 4 Is 
an enlarged half section view of main portions of a pipe joint 
made of resin of Embodiment 2 of the Invention, Fig. 5 Is an 
enlarged half section view of xnaln portions of a pipe joint 
made of resin of Embodiment 3 of \the Invention, Fig. 6 Is an 
enlarged half section view of main portions of a pipe joint 
made of resin of Embodiment 4 of the Invention, Fig. 7 Is an 
enlarged half section view of main portions showing an example 
of a pipe joint made of resin of the \ conventional art. Fig. 
8 Is an enlarged half section view of \maln portions showing 
another example of a pipe joint made of \ resin of the conven- 
tional art, and Fig. 9 Is an enlarged Imlf section view of 
main portions showing a further example or a pipe joint made 
of resin of the conventional art. \ 

Best Mode for Carrying Out the Invention 
Embodiment 1 will be described. A plpe^ joint made of 


resin shown in Fig. 1 and Fig. 2 is generally configured by 
the cylindrical joint body 1, a sleeve-like inner ring 2, and 
a cap nut-like pressing ring 3. These components are made of 
resin having excellent chemical resistance and heat resis- 
tance, such as PFA, PTFE, ETFE, CTFE, or ECTFE . The cylindri- 
cal joint body 1 is formed integrally with a pipe joint alone 
or a fluid apparatus . 

In the joint body 1, a cylindrical receiving port 4 is 
formed at least in one end portion in the axial direction, an 
inclined face 5 intersecting the axis C is formed in an en- 
trance area of the receiving port 4, a cylindrical groove 6 
which forms a primary sealing portion 7A and a secondary seal- 
ing portion 7B that will be described later is formed in an 
inner area of the receiving port 4 , and an external thread 
portion 11 is formed on the outer periphery of the receiving 
port 4 . 

As clearly shown in Fig, 3, in the sleeve-like inner ring 
2 , an inner diameter is smaller than the inner diameters of 
the resin pipe member 12 and a cylinder portion lA of the 
joint body 1, and a cylindrical fitting portion 13 having an 
outer diameter which allows the portion to be fitted into the 
receiving port 4 of the joint body 1 is formed in the inner 
end portion. A bulge portion 15 having a mountain-like section 
shape is formed on the outer periphery on the basal end side 
of a pipe member press insertion portion 14 which is formed 


con-blnuously with the cylindrical fitting portion 13 . An in- 
sertion portion 16 of the pipe meinber 12 is formed which is 
to be inserted into the receiving port 4 of the joint body 1 
with being integrated with the pipe member 12 by pressingly 
inserting the press insertion portion 14 into one end portion 
of the pipe member 12 under a state where the cylindrical 
fitting portion 13 is projected from the one end portion of 
the pipe member 12 , to increase the diameter of the peripheral 
wall of the pipe member 12 in a place corresponding to the 
bulge portion 15 . 

A cylindrical projecting portion 8 which, when the inser- 
tion portion 16 is inserted into the receiving port 4 of the 
joint body 1, is fitted into the cylindrical groove 6 in the 
axial direction is formed in the tip end side of the cylindri- 
cal fitting portion 13 which is outwardly projected in the 
axial direction from the end portion of the pipe member 12 of 
the inner ring 2 . An inner radial face of the cylindrical 
projecting portion 8 is formed as a conical tapered face 8a 
in which the diameter is larger as further moving toward the 
outer side in the axial direction. The inclination angle G of 
the conical tapered face 8a with respect to the axis C is set 
to 1 to 60°, preferably, 5 to 20°. 

A plurality of ring-like projections 9 which are pro- 
jected in a radially outward direction and abut against an 
inner peripheral face 4a of the receiving port 4 of the joint 


body 1 -to form "the primary sealing por-blon 7A are disposed on 
an ou-ber radial face 8b of -the cylindrical projecting portion 
8 of -the Inner ring 2 with being separated from one another 
by a gap In "the axial direction (In the drawings, three pro- 
jections are shown, or alternatively two, or four or more 
projections may be disposed, or only one projection In the 
axial direction may be disposed) . 

On the other hand. In -the same manner as the conical 
tapered face 8a, an outer peripheral face 10b of an Inner 
radial side cylindrical portion 10 of the cylindrical groove 
6 of the joint body 1 Into which the cylindrical projecting 
portion 8 of the Inner ring 2 Is to be fitted In the axial 
direction Is formed as a conical reverse tapered face which 
has an Inclination angle 9 of 1 to 60°, preferably, 5 to 20° 
with respect to the axis C . The secondary sealing portion 7B 
Is formed by abutting the tapered faces 8a and 10b against 
each other . 

A cylindrical portion 17 which abuts against an Inner 
peripheral face 10a of the Inner radial side cylindrical por- 
tion 10 of the cylindrical groove 6 of the joint body 1 Is 
formed Integrally with the Inner radial side of the cylindri- 
cal projecting portion 8 of the Inner ring 2 . A tertiary seal- 
ing portion 7C may be formed by the abutment of an outer pe- 
ripheral face 17a of the cylindrical portion 17 and the Inner 
peripheral face 10a of the Inner radial side cylindrical por- 


tion 10 o£ the cylindrical groove 6, 

In the cap nut-like pressing ring 3, an internal thread 
portion 18 which is to be screwed to the external thread por- 
tion 11 of the joint body 1 is formed in the inner peripheral 
face of a cylindrical portion 3A, an annular pressing piece 
SB which elongates toward the axial center is continuously 
integrated with the outer end of the cylindrical portion 3A, 
and a pressing portion 3C is formed on the inner end on the 
inner periphery side of the annular pressing piece 3B . 

An annular groove 19 is formed in the annular pressing 
piece 3B of the pressing ring 3, and an elastic ring 20 is 
fittingly held into the annular groove 19. 

In the resin pipe joint comprising the components 1, 2, 
and 3, the press insertion portion 14 of the inner ring 2 is 
first pres singly inserted into one end portion of the pipe 
member 12 under a state where the cylindrical fitting portion 
13 and the cylindrical projecting portion 8 are projected from 
the one end portion of the pipe member 12 , to increase the 
diameter of the peripheral wall of the pipe member 12 in the 
place corresponding to the bulge portion 15 which is formed 
in the press insertion portion 14, whereby the two members 2 
and 12 are integrally coupled with each other to form the 
insertion portion 16 of the pipe member 12. 

Next, the insertion portion 16 of the pipe member 12 is 
inserted into the receiving port 4 of the joint body 1, and 
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the Internal thread portion 18 of the pressing ring 3 which 
is previously loosely fitted onto the pipe member 12 is then 
screwed to the external thread portion 11 of the joint body 
1 to screwingly advance the pressing ring 3 toward the joint 
5 body 1, whereby the cylindrical projecting portion 8 on the 
side of the inner ring 2 is fitted in the axial direction into 
the cylindrical groove 6 on the side of the joint body 1. 

Under this state, the pressing ring 3 is further screw- 
P ingly advanced to exert a stronger fastening operation. As a 

^10 result, an wedge effect appears between the conical tapered 
face 8a on the side of the cylindrical projecting portion 8 

» - . 

of the inner ring 2 , and the conical reverse tapered face 10b 

Q of the cylindrical groove 6 on the side of the receiving port 

^ - 

fy 4 of the joint body 1, and a high contact pressure is gener- 

nj 

D 15 ated between the tapered faces 8a and 10b. At the same time, 
a high contact pressure is concentrically generated also in 
the place where the ring projections 9 disposed on the outer 
radial face 8b of the cylindrical projecting portion 8 abut 
against the inner peripheral face 4a of the receiving port 4 
20 of the joint body 1. 

In this way, it is possible to generate a high contact 
pressure in each of the primary sealing portion 7A and the 
secondary sealing portion 7B without excessively increasing 
the fastening force exerted by screw advancement of the press - 
25 ing ring 3, so that, even when a temporal creep or stress 


relaxa'tlon occurs in the pressing ring 3 or the resin pipe 
joint 12, a very high sealing performance can be ensured for 
a long term . 

As in Embodiment 1 described in above, the cylindrical 
portion 17 having the outer peripheral face 17a which abuts 
against the inner peripheral face 10a of the inner radial side 
cylindrical portion 10 of the cylindrical groove 6 of the 
joint body 1 is formed integrally with the inner radial side 
of the cylindrical projecting portion 8 of the inner ring 2, 
whereby the inner radial side cylindrical portion 10 of the 
cylindrical groove 6 of the joint body 1 can be supported from 
the inner side so as to be reinforced, and also the tertiary 
sealing portion 7C can be formed in addition to the above- 
mentioned double sealing portions so as to further improve the 
sealing performance. 

In EmboddLment 1 , the configuration in which the ring- like 
projections 9 are disposed on the outer radial face 8b of the 
cylindrical projecting portion 8 of the inner ring 2 has been 
described. Alternatively, the ring-like projections may not 
be disposed, and a flat outer radial face 8b may directly abut 
against the inner peripheral face 4a of the receiving port 4 
of the joint body 1 to form the primary sealing portion 7A. 

Fig . 4 shows Embodiment 2 of the invention . Embodiment 
2 is configured so that the outer radial face 8b of the cylin- 
drical projecting portion 8 of the inner ring 2 is formed as 
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abut: against each other to form the primary sealing portion 
7A. 

Fig. 6 shows Embodiment 4 of the invention. The pipe 
joint of Embo dim ent 4 is configured so that, in the same man- 
ner as Embodiment 3, the tip ends of the outer radial face of 
the cylindrical projecting portion 8 of the inner ring 2 and 
the inner peripheral face 4a on the side of the receiving port 
4 of the joint body 1 are formed as tapered faces 8b and 4b 
of the same inclination angle, one or plural ring-like projec- 
tions 9 are disposed on the outer radial conical tapered face 
8b on the side of the inner ring 2, and, in the connection 
completion state, the primary sealing portion 7A, the secon- 
dary sealing portion 7B, and the tertiary sealing portion 7C 
are formed between the pipe member 12 and the joint body 1. 

In the pipe joints of Embodiments 3 and 4, the wedge 
effect is enhanced so that even a relatively small fastening 
force can make higher the contact pressures of the double 
sealing portions and a sealing performance for a long term can 
be further improved. 

Industrial Applicability 
As described above, the pipe joint made of resin accord- 
ing to the invention provides a technique that an inner radial 
face of a projected tip end portion of an inner ring which is 
to be pressingly inserted into a pipe member to be integrated 


'therewl'th ±s formed as a conxcal -tapered face ±n which -the 
dxame'ter ±s larger as further moving toward the outer side In 
the axial direction, and a cylindrical groove Into which t.he^ 
projected tip end portion of the Inner ring Including the 
conical tapered face Is to be fitted In the axial direction 
to form a sealing portion Is formed In an Inner area of the 
receiving porl: of the joint body, whereby even a small fasten- 
ing force exerted by a pressure ring Is enabled to generate 
a high contact pressure on the tapered face and an outer ra- 
dial face to ensure a sealing performance of high reliability. 


